(19)B*H#IW (JP) (12) jffi 4$ g*p & ^ (A) Ol)*M4HH&M»* 

#^§2003 -250506 
(P2003 -250506A) 
(43) B ¥^15^ 9^ 90 (2003. 9. 9) 



(Bl)Tnt CI 7 






A 2 3 L 3/42 






3/44 




o/ 44 4dU Z i 


A 6 1 K 9/19 




A C 1 ]/ Q/1Q /I r* n "7 fi 


47/42 




4/ / 4Z 


F 2 6 B 5/06 




r *i D D D/Uu 








(21)ffl«#^ 


#^2002 - 57939( P2002 - 57939) 


(71)ffl«A 000210067 








(22)ffi«B 


¥f£l4*F 3^40 (2002. 3. 4) 








(72)$&wm 4m ft 






xmimmnm&ez 6 t@ 3 # 5 ^ 






(72) MJS ^5\. 






*Rj&fcfr*RJl7c*r 7 T@ 1 1«34^ 






(72)38W# /Jvtf Sfi 






j£ft*tS0lrt^l«I95#^7 »B&Wt* 














(54) [»IJI!©£*M 







(57) [Sffi] 

gift, ^*^>fe^>v^i^ffitt^^^^ 

rtffiS-ti:5»Rj!(|%tt, ^fi,, *p b p, ISI, 



1 



(2) 



#H2 003-250506 

2 



t5iM 5-6 *h vfixj&* i 9£tt<ottttttMMfe. 
s**§3£«JB{£S5fflo 20 

[0 0 0 1 ] 
[0 0 0 2] 



rtttfifc/yif^Ffll^Tfct), * # ft R9 H i ft o T V n 
-5 □ 

[0003] tefaj&km, s4^^i4t^T$ia 
fi^iiait(o{ft#, fta#*"e<ofu«4 4r*;:*5*t5*ffltt 

H#fFlg4 7 2 5 0 0^) ^W#tS*fi(^ 
[0 0 0 4] 

^ie:^v^r^p F p**^i*S J ^liLft^aft 3 r <hft<. « 
$ ^JKjR t v ^ o p "p Jf Srifti^-t" Slt^#5*ifctfi 

tfp^fi«$iJL, *flfl&JK, SB^Mft^p p p»^co^ 
[0 0 0 5] 

»^It9 5^1ffll/c 0 *^<J0^F8fcSa 

[ooo6] *3skil wiaimtTi^ 

Tfc«#tRl«iT?fc5o -Tft^^, *p n p, tt«v, 3gp p p. m 



3 



(3) 



#M 2003-250506 

4 



[0007] *asw©5F5«aast^ l 

£5 »9 , ffi^t^^fi (M r ) 3,300—140,00 
OWtiHtf y^^K (AFP) "Cfe 19 % Mrtf»2, 
500 — 34,000 Wteffl<753»SfiW (W«ief 
IfcliAFGP) ^^Mt^ 0 Ananthanarayanank 

(Life Chemistry Reports 7:1-32 (1989) ) . DeVries 
h (Ann .Rey. Physiol. 45 :245 -260 (1983) ) . Davies^ 

(FASEB j. 4:2460-2468) , Warren^ (*ffltffF»5 1 10 
1 8 7 9 2 {^ct^^^^aS^^^^TV^o 3£ 

£*bT^6 0 fiflaiff, AFP (II) HT?-^^!* 

ITV^ 0 AFP (I IS) tt-'N— ^S^^^M*^ 

^5o AFP (I I IS) llft^^^I^^V^ 

KS« (A 1 a -A 1 a ~Th r ) ^feftotV^o A 

f p tAFGPmiiis/^^ 7kir^^-rs^ 

AF P £ AF G P*ilkfl|36*6>^HiSttT*5 *9 % ^(DDN 

tK y K^M^M'J^/Tf^^t^^f KSr& 

t>*$feHfrK»*y^^ Kt LT^^titv^o * 
jsw^^FJutaeww:, afp, AFGPmtsfta 

(IIS) fcS^ttAFP (I I IS) «rtt«-t-S<7>365 

SfefcKfiDTtfxitf J:v\ 40 
[0008] *»W«>^J««&Ko«Jq*H:, Mi" 3 

if 4 L < li 0 . 0 0 1 - 5 0 % 1 1 5 0 011*. 
Hi. Ap"p : JRIM^ * : 1 5 X 1 5 X 1 5 m 

m) 1 0 0it%IC»t 1 0li%HT"e*)5o ff* L 
< ill li%fciTT 4 fc 9 , J:^)IIL<lio.oooi 
-1.0ll%t*)5 a ^5)1^ Wiai^tLT so 



[0 0 0 9] **W<o*»ft«M:, **«aK«rrtfiE<* 
i/^l^o^Tttft^ Wilt Hffi*ttR«l*ffi 

[assent «iai^rtait«»^M 

^lOtorrJ^T, if * L < ii 2 — 0 . 5 torr^i$ 

Tk^T^JE^ (IftStfE^^J^tfo .Storr&lT) 1*9 
^ALt, pW4 5-5 0tM4^±#^^ rco 

sst 5 ^ 120-18 o^js^-r^^T^ J: 

*Kttl0%HT, ct 9 iff* L< tt5%HTTfc5o 

[0010] 3^ &ftw<D-&;ff^ mm, m& 
acs aimt^ «te«:fliffl«si»j mt^t^t 

te, §§. itK, fafc"C*if<75^^^ RArt 



5 



(4) 



#HB2 003-250506 

6 



Wbti, *fc«rnbSr*»pa/j:ir^jnx. nit 

*) frits fd lscom, y^-zf(Dm, *&*»Jft^if<o»*W 

[0011] #«91ott4fttfi* *«W^««ftWSrrt 
tf. flWb, BP*, 7£?P, ***^i"^T<Dtt*^ 

( P H6~i i) j-s 
[0012] &&m<nm&te. *«w^«seis:rt 



^p p p^^$t^J&^. WI&fWiM^Lt± 

[ooi3] 

MflK^Lr, fit*, $&ffi»*ft^<ott; 

[0014] *asw^«eifitt, 
40 rf, *«*ir^>jDR«E3iBjia, fcsv^tittft-^tt/ft&if^K 

C0"CJi^<, t-yiJDY^tX (Saccharomyces) , ^^ 
Vir^^ (Hansenula) , ^tyfV^ (Candida) , ^ 
^d^^^x (M icrococcus) , ^^7>fD3y^7 (S 
taphy lococcus) > XM//F^i/^^ (Strep tococcu 
s) , u^^/^hT (Leuconostoa) f ^^h^<^~^^ 

(Lactobacillus) ^ ] J $ *r V A (Corynebacte 
rium) N 7;^D/^^- (Arthrobacter) x y<^~;V^ 

(Bacillus) % ^P^F!)y^ (Clostridium) , / 
50 ;^;l/f>7 (Norcardia) , oK=y^7>^ (Rhodococc 



7 



(5) 



4#P 2003-250506 

8 



us) , PK^t°!i^A 'SU-^^J* (Rhodospir ilium r 
ubrum) . 1~4 ir ]) T (Neisseria) s ]) i/T (Es 

cherichia) „ xy^ p/^^ ^ — (Enterobacter) „ 
y-f-T (Serratia) , T 9 p^^^ (Achromobacte 
r) , T^a^e^y (Aeromonas) . 7/>*!l^^ (Al 
caligenes) > 77^^fl) (F lavobacter iu 

id) , Tirh^^^ — (Acetobacter) „ ^e^^ir^ (Mo 
raxella) , ^ Fcy^fT. (N itrosomonas) , ^Fo 
s<9 9— (Nitrobacter) % (Thiobacillu 
s) x If ?Vzi J (Gluconobacter) , \y 10 
~i~y (Pseudomonas) N ^f-y F^-j - ^ (Xanthoraona 
s) s ^^WrilT (Burkho lder ia) N t£}f<K>fffl 

s p (Synechococcus sp) „ T-^/^^-f- (Anabaena) & 

£ra>*?p* lE^^ja^ib*, *ik*. eiy*. mmm 

[0 0 15] 

[SlJISeyil lOmgcDType I «f &f (C 
anada AFP Inc .f±Sg) t 2 g GD*^3fc 

«7^T'7^ (80 ttS) £rl00ml 

vt? vis— Ki3te*u ftria-e^LTHse)^ 125 

mm N 14 5mm, |^ 1 2mm©l^^>^#fc 0 ^ 

?&«±^l«FW«#»*Lfc 0 SE^Sl torr^2-3 
BM*te*a*«:fTV\ tt*Stt**^*r#fco rftfco^ 

fco 

[0 0 16] *Mi«^OW«Mt^t^tll 
^#^SrftJBLTfTofc 0 Stll^Stt, -fell, ^ 

Aft. ^*5v\ m^ti^ mftfco^Tfjo 



ft. S"*£ i>»&toizbxh&L&temftft1A&'VlbZk 

[0 0 17] 

[IM(2] rtrflg^JB^* (Solanum tuberosum) £8fc 
S^m^^^ 1.5c m0*(?)±^ 
fco 0.2mg/ml(OType I Wf&f (Ca 
nadaAFP Inc .|±M) ^ffi 2 0ml 5 5> 

?-#U 4°C^^^-C5^^^SLfc 0 n>hn- 

at-<, *»/b#«?&#* srr 

-MV 1 8 8 3 C 4) "C-e-r^^ 2 0°C, 1 2^W\^M 
{£#Lfc Q K^Jtl torr-C 2 4 «m9Kiett« 

[0 0 18] *ISW^J;S?&8K^ife^JKjfeft8|LfcJS» 

ffl^fi. Ef£ 2 0 mm(DP]8|7 , 7 9 ttttfc 

A*5#*Ttf (*9i«f«»a:*tt« TA-XT2) £r{£ 
ffltt, ^±#ISl2 (cm/4» . DISTA 

nce 8 o%(7)ai^*#-efi i ofct»^-e*>ao *fc* 

«-«#&*<^«*O5p*miSr^bfc 0 -^co^*. nvhn 
— yKZ>JB*fr*li* ai«*5Ift<*0Wix J ^i-^ofc 0 ^ 
fiaK*ffifflbfc*«Wo«teR«IJB«&*«, fflflb&sj: 

fit^fct, ^F«iei SrffiitS r t m J: 

a*^«IB-e#fco 

[0019] 









238 




270 



[0 0 2 0] 

[Il«3] mig^WSI-CfcSlI (Brassica rapa) s 
® (Phy 1 lostachys pubescens) x M&vM (Solanum tub 
erosum) N ^R#A# (Daucus carota) x ^yiyn.;]y — 
A (Agaricus bisporus) £\ 1 .3 c m[ig^<7)A^ 

$(-^T|ofc 0 9 0^1^60^7^^^ 
5 M g/m 1 COTy p e I Wlfif (Can 
a da AFP I n c tS) gKtH2 5/zg/ 
m 1 (Dym^Mm (»*«3llX3)|«^tt») 
2 0ml^4°CT^iU ^-T^^^ttM^K^^V^ 5 

Tl^WSflEU rt«*-e*«:iBas*fco ^Fp- 

/l^UTte, 2 0m 1 ^IKIS*^»aifSiJ:«ffia3l*i3: 



9 



(6) 



003-250506 

10 



■ #»«bfc 0 X^Jtl torrt'2-3 0»I8K 
TTP-50BX4rfflv^ StJ|sf-&±#jSft 1 2 (c 



[0 0 2 2] 
[*2] 



10 



Qcg*/cm2 * cm) 










270 


366 


76 1 




3 18 


559 


1035 




ZOO 


194 


920 



[0 0 2 3] 

WCt-e, ftff*ft«Sr«r^-S*f«<i:*ft(E**iBias 



(72)1 



(72) i 



F<?— A(#%) 3L113 AC21 BA39 DA01 DA23 
4B022 LA05 LJ04 LR06 
4C076 AA29 EE41 GG06 



JP 2003-250506 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-250506 
(43)Date of publication of application : 09.09.2003 



(51)Int CI 


A23L 3/42 






A23L 3/44 






A61K 9/19 

r\\J 1 l\ <J / 1 v/ 






A61K 47/42 






F26B 5/06 




(21 Application number : 


2002-057939 (71)Applicant 


: IKEDA SHOKKEN KK 


(22)Date of filing : 


04.03.2002 (72)Inventor : 


OBATA HITOSHI 






KAWAHARA HIDEHISA 






KOMURA KEIGO 






HONDA MICHINARI 






SATO MIKA 






ISHIKAWA AIKO 



(54) FREEZE-DRYING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for lyophilizing a material containing 
unfreezable protein, and to provide the lyophilized product. 

SOLUTION: This method is to lyophilize the material containing the unfreezable 
protein. Because the lyophilized product is obtained by using the unfreezable protein 
and by lyophilization treatment, the product keeps color, flavor, nutriments or 
physiologically active components of the material after the material is lyophilized, 
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prevents decrease in bulkiness caused by the lyophilization, and further, deterioration 
of quality, collapse of shape, moisture absorption, or the like, are inhibited. The dried 
material having activity of the unfreezable protein includes food, plants, 
pharmaceuticals, proteins, and cells. Therefore, the method is applicable not only to a 
field of the food but also to various fields where biochemical and medical significances 
exist, such as fields of therapeutic and supplementary therapeutic agents. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A freeze drying process of a dry matter which contains non~******** and is 
characterized by things. 

[Claim 2]A freeze drying process of a dry matter characterized by freeze-drying these 
goods after carrying out a process which makes non-******** inherent in a dry 
matter. 

[Claim 3]A freeze drying process of claim 1, wherein a dry matter is foodstuffs, 
vegetation, medicine, protein, or a cell at least - a dry matter given in 2 any 1 
paragraphs. 

[Claim 4]A freeze drying process of claim 1 - a dry matter given in 3 any 1 paragraphs 
whose non-******** is vegetation, a fish, an insect, or from microorganism at least. 
[Claim 5]A freeze-drying thing which contains non~******** and is characterized by 
things. 

[Claim 6]Freeze dryed foods which contain non~******** and are characterized by 
things. 

[Claim 7]A freeze-drying thing of claim 5-6, wherein a moisture content is 1 5% or less 
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given in any 1 paragraph. 

[Claim 8]A protecting agent for freeze-drying which contains non-******** and is 
characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the freeze drying process and the 
freeze-drying thing obtained of the dry matter containing non~******** about a 
freeze drying process. After making non-******** inherent in foodstuffs, vegetation, 
a cell, etc., it is related with offer of the method of freeze-drying. It is related with the 
protecting agent for freeze-drying which contains non-******** and is made into an 
active principle. 
[0002] 

[Description of the Prior Art]Freeze-drying art is used as a leading method for saving 
medicine or viable cells, such as a crude drug, saving foodstuffs, such as vegetables, a 
marine product, meat, conventionally, without degrading a color, flavor, and a nutrient 
as much as possible, or avoiding loss and destruction of a pharmacology ingredient 
and a biogenic substance. In order to make it dry without applying heat, a color, flavor, 
the quality of taste, a nutrient, physiologically active components, etc. are held, and 
also since ** of freeze-drying does not decrease by desiccation, it has the feature 
that it is good-looking. 
Various use is made. 

However, the ice crystal usually produced in the stage which freeze-drying is made to 
freeze beforehand before **** grows during freezing, preservation, or freeze-drying, 
and invites destruction of ice crystal size to the organization of a freeze-drying article. 
The actual condition is that this causes the badness of the fall of the hardness of a 
freeze-drying article, brittleness, and appearance, do not stop original description 
compared with processing before, and the effect expected is not acquired. The 
method of adding sugars, such as glucose, a shook sirloin, glycerol, and trehalose, was 
used in order to prevent this. However, cannot say that these methods are also 
enough as the quality of a freeze-drying article, but the moisture in the increase in the 
sweet taste by adding in large quantities, foaming under freeze-drying, and the air 
after freeze-drying is absorbed moisture, It leads to the quality of a freeze-drying 
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thing, or degradation of a function, and it is almost impossible to actually use it and it 
has been a big problem. 

[0003] "Antifreeze active material" is known as non~************** which 
vegetation, fishes, an insect, etc. produce. This non-******** recognizes an icy 
crystal surface, sticks to the ice crystal surface, and controls growth of an ice crystal, 
namely, prevents the recrystallization of cryopreservation or the ice under defrosting 
as much as possible. It is the protein in which having a fall operation of the freezing 
point of water is known. Therefore, application of the usefulness in frost damage 
prevention of the breeding and extermination, upgrading of frozen foods, preservation 
of a cell and tissue, use by low-temperature operation, etc. being pointed out, and 
non-******** being beforehand immersed in the meat to popsicles, such as ice 
cream, which is addition(U.S. Pat. No. 472500 )~reported and is preserved in frozen 
storage is expected. These are supposed that it has the effect of suppressing 
improvement of the taste done so from growth of the ice crystal produced when 
freezing, and generating of the drip produced after defrosting. However, this 
non~******** was used for the freeze-drying article, and it was not known about 
obtaining a freeze-drying thing with effects, such as new mouthfeel, until now. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention provides the method that 
quality, such as hardness and shape, can be held, without having inquired in view of 
the problem in above-mentioned conventional technology, and impairing the original 
quality of taste and flavor of foodstuffs in freeze-drying. Let it be a technical problem 
for this invention to make eating habits rich by controlling growth of the ice crystal by 
frozen processing, and preventing destruction of a foodstuffs organization, such as a 
cell membrane and a cell wall, again, and providing the new freeze-drying article which 
has a good texture after freeze-drying. 
[0005] 

[Means for Solving the Problem]Since this invention persons provide a freeze drying 
process of a very effective and effective dry matter that an aforementioned problem 
with difficult solution should be solved, As a result of inquiring wholeheartedly, by 
containing non-******** and freeze-drying paying attention to non-********, it was 
efficient and a method of drying a dry matter for quality stably was found out. By 
carrying out lyophilization treatment of the non-******** of this invention using a 
protecting agent for freeze-drying made into an active principle, quality also found out 
that a good and new freeze-drying thing could be provided. 

[0006]This invention can be provided also about an obtained dry article about a 
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method of freeze-drying a dry matter containing non-********. That is, after making 
it inherent by making non~******** incorporate into a dry matter containing 
foodstuffs, vegetation, medicine, protein, a cell, etc., or making it permeate etc., a 
method of carrying out lyophilization treatment of this dry matter is provided, and an 
obtained freeze-drying thing is provided further. A moisture content dries a dry 
matter with which a moisture content is 15% or less, and a freeze-drying thing of this 
invention is inherent in another side in non-******** to 1 5% or less. A protecting 
agent for freeze-drying which contains non-******** as an active principle can be 
provided by this invention. 

[0007]It is known that non~******** of this invention exists in a fish which lives in 
cold seawater, vegetation, etc. variously, A relative molecular weight (Mr) is the 
non-** polypeptide (AFP) of about 3,300-140,000, and Mr also contains glycoprotein 
(non-********** or AFGP) of about 2,500 to 34,000 range. Ananthanarayanan et al. 
(Life Chemistry Reports 7:1-32 (1989)), Non-******** is described by DeVries et al. 
(Ann.Rey.Physiol.45:245-260 (1983)), Davies et al. (FASEB j.4:2460~2468), Warren and 
others (U.S. Pat No. 51 18792). Now, non-******** from which several kinds differ is 
checked from various chilled water fish. For example, AFP (I-beam) is rich in an 
alanine (alpha-helix polypeptide), and exists in a flounder or a sculpin. AFP (II type) is 
rich in half cystine, and exists in Hemitripterus villosus, a herring, or a fish of 
Osmeridae. AFP (III type) exists in several sorts of departments of ZOARUKOIDO in 
which globular protein contains milk vetch and Anarhichas orientalis. Non-********** 
seen by a south pole fish and north-south two-poles Tara has become repeatedly 
[ tripeptide / which mainly contains a disaccharide combined with threonyl residue ] 
(Ala-Ala-Thr). Although AFP differs from AFGP on structure, the capability to 
prevent cryohydrate growth is common by combining with the ice surface. AFP and 
AFGP are isolated from a blood serum now, and the DNA sequence is guessed by 
cDNA cloning from liver. All the protein indicated by the present is compounded as big 
precursor polypeptide containing transit peptide in which a role of secretion of 
polypeptide is shown. Even if non~******** of this invention is an extract containing 
AFP and AFGP, they may be thing independence by which isolation refining was 
carried out at each, or those mixtures. When water solubility is searched for at the 
time of use, it is good to use water-soluble desirable high AFP (II type) or AFP (III 
type). As long as non-******** of this invention is a case where use the vegetable 
origin, the fish origin, the insect origin, and from microorganism at least, and 
independent one sort or it applies to vegetation which may be used combining them 
and used for uses other than foodstuffs, it may be non-******** produced by a 
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genetically modified organism. ************ of a manufacturing method of 
non-******** is good for a usual method of extracting and refining from a living thing. 
[0008]An addition of non~******** of this invention can be used as a proper range 
according to an ingredient etc. of a cryoprotective agent containing a gestalt, a size, a 
kind, character, freeze-drying conditions, immersion conditions, and this 
non-******** of a dry matter to apply, converting into a dry solid generally — this 
weight — it is 0.001 to 50% preferably 90% or less. For example, it is 10 or less % of the 
weight to 100 % of the weight of foodstuffs (name: a potato, size:1 5x1 5x1 5mm). It is 1 
or less % of the weight preferably, and is 0.0001 to 1.0 % of the weight more desirably. 
A protecting agent for freeze-drying containing non-******** contains 
non-******** at least, and from the above-mentioned addition, this non-******** 
computes concentration and should just use it. It is preferred to contain inhibitor of 
protease activity as an accessory constituent. When using for freeze-drying of a dry 
matter containing a substance which has protease activity, after deactivating the 
protease activity of a dry matter, it may freeze-dry, and it is the conditions that this 
protease does not act, such as pH, non-******** may be made inherent, and it may 
freeze-dry. 

[0009] Freeze-drying of this invention contains a dry matter in which 
was made inherent also about a drying process by vacuum freezing, a drying process 
heat-treated after refrigeration, and a drying process which carried out dehydrating 
treatment after refrigeration. For example, what is necessary is to freeze a dry matter 
which was inherent in non-********, and to process under decompression of 2 - 
0.5torr preferably, and for evaporation just to remove about 1 0 or less torr of moisture 
in a case where it is based on a freeze-drying method. It may freeze-dry, after 
carrying out preliminary refrigeration with temperature or a freezing point which is not 
frozen when freeze-drying this invention. A method and conditions of freeze-drying 
should just follow a usual method and conditions, and are not limited in particular. For 
example, after carrying out preliminary freezing of the dry matter at 0 — 40 **, a 
method of enclosing in a vacuum chamber (absolute pressure is 0.5 or less torr) below 
the freezing point, making it go up to about 45-50 ** of temperature of goods, and 
carrying out further 120 - 180-minute desiccation at this temperature may be used. 
Furthermore, after freezing freeze-drying of this invention, its dry **** is good, a 
drying method in particular after refrigeration may not be limited, and can apply 
various kinds of methods, such as solar drying, a hot wind or cold blast desiccation, 
and infrared heat desiccation, and a pressure of atmosphere at the time of desiccation 
may also be under decompression also in atmospheric pressure. It is related also with 
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an extraction method of an ingredient in a dry matter which used a freeze drying 
process of this invention. A moisture content of a freeze-drying thing obtained by this 
invention is 5% or less more preferably 10% or less 15% or less. 
[0010] Foodstuffs of this invention, vegetation, medicine, protein, a cell, etc. are 
explained. With a substance of this invention, foodstuffs, vegetation, medicine, protein, 
a cell, etc. are contained at least, and it may be used combining those kind 
independent or them. In this invention, these substances are a dry matter of 
freeze-drying, its preforming thing, and a freeze-drying thing that is the final product, 
and contain a protecting agent for freeze-drying containing non-******** of this 
invention, or non-******** of this invention. Foodstuffs of this invention are 
foodstuffs in which immanency, content, etc. carry out non-******** of this 
invention. For example, a tomato, an onion, a ginseng, a Japanese radish, a potato, a 
burdock, A Japanese pumpkin, a green pepper, a cabbage, a cauliflower, asparagus, 
okra, Vegetables, such as a Welsh onion, a cucumber, a Japanese pumpkin, an 
eggplant, a watermelon, a spinach, and a cauliflower, Grain, such as beans, a 
strawberry, a persimmon, an apple, lemon, a cherry, a pear, a peach. Fruit, such as a 
blueberry and a melon, nuts and seeds, a salmon, a sea bream, flatfishes, ****, 
Processed goods, such as seasonings, such as fancy drinks, such as fish and 
shellfishes, such as a shrimp and ******, birds-and-beasts meat, eggs, milk, 
mushrooms, algae, confectionary, taste alcohol, and tea, and sauce, spices and tofu, 
konnyaku, and agar, are mentioned, or processing of boiling cooking etc. and cooked 
foodstuffs are also contained in these. A gestalt like snack confectionery which may 
return with water freeze dryed foods obtained by this invention, may eat them, and 
does not return to water, but eats as it is may be sufficient. It can also eat in the state 
of powder. This powder can be processed into a tablet, a sugar-coated tablet, and 
granularity, for example, it can also be used as the inside of a raw material of various 
foodstuffs, such as powder seasonings, such as bread and cakes, bean paste, tofu, a 
candy, yogurt, fish flour, powdered broth, base of soup, and powdered soy sauce, and 
nutrition maintenance foodstuffs. A freeze drying process of foodstuffs of this 
invention has the feature to make it contain in the above-mentioned foodstuffs by 
making non-******** into an active principle. As a result, new freeze dryed foods 
with good mouthfeel can be provided. 

[001 1] Vegetation of this invention is vegetation which immanency, content, contact, 
etc. make non-******** of this invention. For example, all the vegetation and these 
crops, such as ****, vegetables, a flowering plant, a fruit tree, and fruits, are meant. A 
seedling and a seed are also included by vegetation. For example, all the useful plants, 
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such as vegetation of flowering plants grown in a field, such as a vegetable seedling, a 
carnation and Delphinium, a sweet pea, Gypsophila elegans, a lily, a freesia, a tulip, a 
** run, a flower of a chrysanthemum, a flower of a cherry tree, and rape blossoms, and 
vegetation of flowering plants transplanted to a bowl, can be mentioned. It is 
applicable also to cut flowers which separate a root and are made in pars intermedia 
of a plant stem of flowering plants, and a place of a lower end part, and an end leaf. A 
vegetable freeze drying process using non-******** of this invention is related with a 
method which excelled for holding vegetable freshness. A vegetable freeze drying 
process using non-******** of this invention as a cryoprotective agent, After 
performing blanching, such as immersion and spraying, in a boil solution (pH 6-11) 
which immersion, spraying, spreading, etc. are contacted in a solution in which 
non~******** contains vegetation, or non-******** contains, again, it contacts and 
non-******** is freeze-dried. For example, what is necessary is just to freeze-dry 
after being immersed in a solution containing non-******** after spraying a boil 
solution which contains non-******** in a rear surface of a petal, when freeze-drying 
a petal. A freeze drying process of vegetation of this invention has the feature to give 
the above-mentioned vegetation by making non-******** into an active principle. As 
a result, flowers can be saved at a long period of time, and a color tone at the time of 
harvest can be held further, an original fresh state can be maintained, excessive 
withering or deterioration cannot be caused, and it can provide for a commercial 
scene. What is necessary is to use non-******** at the time of cultivation of 
vegetation, and just to freeze-dry as an exception method, after making harvested 
vegetation inherent in vegetation which had remaining as it is or non-******** 
harvested. 

[0012]Medicine of this invention is a medicine with which immanency, content, 
combination, etc. carry out non-******** of this invention. A protein product, an 
experimental material, and a reagent for research with which medicine of this 
invention consists of drugs, a blood product, pharmacological activity protein, and 
pharmacological activity polypeptides are mentioned. In order to manufacture 
medicine of this invention, medicine and non-******** of this invention are dissolved 
in buffer solution, such as water of an adequate amount or a phosphate buffer solution, 
acetic acid buffer solution, and boric acid buffer solution, if needed, pH is adjusted to 
an optimum field of non-********, and sterile filtration is carried out. After pouring 
filtrate distributively in containers, such as a vial or an ampul, and freeze-drying with a 
conventional method subsequently, medicine including pharmaceutical preparation of 
this invention can be manufactured by sealing or ****(ing). Medicine of this invention 
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can be obtained also by pouring distributively powder obtained by freeze-drying the 
above-mentioned filtrate in the above-mentioned container, and subsequently sealing 
or ****(ing) it. What is necessary is just to prescribe additive agents, such as various 
adjuvants, a dispersing agent, a protecting agent, and a carrier, for the patient, in order 
to suppress degradation of humidity, temperature, and viability and reproductive 
potential by oxygen in the atmosphere as much as possible, if in charge of 
freeze-drying. A freeze drying process of medicine of this invention has the feature to 
use it for the above-mentioned medicine by making non~******** into an active 
principle. As a result, without making an ingredient of medicine decompose, stability is 
increased, and a contamination virus by heating of freeze-drying is inactivated, an 
effect except the infectiosity is also done so, and it is a useful medicine in medical 
science, a clinical field, and an area of research. 

[0013]Protein of this invention is protein in which immanency, content, combination, 
etc. carry out non-******** of this invention. It is the protein which received a 
fragment or chemical modification of protein or protein, plasma origin protein, other 
organization origin protein, protein obtained by transgenics or a tissue culture, etc. are 
mentioned, and protein of this invention is not limited in particular. As protein, protein 
hormone, such as antibody fusion proteins, such as an antibody and immunotoxin, an 
enzyme and erythropoietin, somatostatin, an insulin, cytokine, interferon, or a 
plasminogen activator, etc. are mentioned, for example. It contains also about a 
protein composition thing here, for example, culture medium obtained by culture of a 
solution which consists of a fraction which obtained plasma or a tissue extract, plasma, 
or a tissue extract by processing it by various fractionation methods, a gene 
recombination host, or an organization, commercial protein, etc. are mentioned, and it 
is not restricted in particular. A surface-active agent, a protein stabilizing agent, and a 
protease inhibitor may be added and used. A freeze drying process of protein of this 
invention has the feature to use it for the above-mentioned protein by making 
non-******** into an active principle. 

[001 4]A cell of this invention is a cell which immanency, content, contact, etc. make 
non-******** of this invention. For example, eukaryotic cells, such as prokaryotic 
cells, such as a living thing, or an animal, and vegetation, can be mentioned. A species 
in particular of a microorganism is not restricted and Saccharomyces 
(Saccharomyces), Hansenula (Hansenula), Candida (Candida), Micrococcus 
(Micrococcus), Staphylococcus (Staphylococcus), Streptococcus (Streptococcus), a 
ROIKONO store (Leuconostoa), Lactobacillus (Lactobacillus), Corynebacterium 
(Corynebacterium), Arthrobacter (Arthrobacter), a bacillus (Bacillus), Clostridium 
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(Clostridium), NORUKARUDIA (Norcardia), Rhodococcus (Rhodococcus), Rodhos 
pyryiium RUBURAMU (Rhodospirillum rubrum), Neisseria (Neisseria), ESHIERISHIA 
(Escherichia), Enterobacter (Enterobacter), Serratia (Serratia), achromobacter 
(Achromobacter), Aeromonas (Aeromonas), Alcaligenes (Alcaligenes), Flavobacterium 
(Flavobacterium), the acetobacter (Acetobacter), Moraxella (Moraxeila), Nitrosomonas 
(Nitrosomonas), Nitrobacter (Nitrobacter), Thiobacillus (Thiobacillus), Bacteria, such 
as Gluconobacter (Gluconobacter), Pseudomonas (Pseudomonas), xantho monas 
(Xanthomonas), and bark HORUDERIA (Burkholderia), a filamentous bacterium, yeast, 
etc. are mentioned. SHINEKOKOKKASU Various cells, such as algae, such as sp 
(Synechococcus sp) and ANABAENA (Anabaena), and also protozoa, red corpuscles, 
leucocytes, tumor cells, a cultured cell, and an animals-and-plants cell, can be 
mentioned. About an animal cell, bone marrow fluid (hematopoietic stem cell), 
fibrocyte, a kidney cell, skin cells, etc. are mentioned, for example. A freeze drying 
process of a cell of this invention has the feature to use it for the above-mentioned 
cell by making non-******** into an active principle. A cell is proliferated by a culture 
medium, and after collecting cell culture fluid after growth, and cells, only cell culture 
fluid or a cell is freeze-dried. When freeze-drying, a stabilizing agent, a buffer, etc. can 
be added suitably. By using non~******** of this invention, it has an equation of 
osmotic pressure at the time of freeze-drying, and a front crystal growth preventive 
effect, effect can be taken about protection of a cell membrane, a cell wall, etc., and a 
freeze-drying article of a useful cell can be provided. 
[0015] 

[Example]Hereafter, this invention is not limited by the following examples although an 
example explains this invention concretely. 

[Example 1] 10~mg Type I Non-******** (made by a Canada AFP Inc. company) and 
2 g of agar pulveratum (made by extra-pure-reagent NAKARAI Tech company) were 
melted and warmed to 100 ml of distilled water, and were fully dissolved in it. Filled up 
the plastic tray, it was made to cool and solidify at ordinary temperature, and 25 mm 
long, 45 mm wide, and 12-mm-high agar gel were obtained. The agar gel which does 
not contain non-******** was created as control. It arranged at equal intervals on 
the metal plate, and froze every other hour on the minus 30 ** refrigerant. 
Freeze-drying was performed for two to three days by degree-of^vacuum 1 torr, and 
freeze-drying agar was obtained. About this, the organoleptic test by five female 
panelists in their twenties was conducted. 

[0016]The organoleptics about evaluation of freeze-drying agar were done using the 
agar manufactured with the above-mentioned freeze drying process of this invention, 
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and control agar. The test item followed a color tone, appearance, a flavor, a smell, 
resistance to the teeth, aftertaste, and flavor. As a result, the appearance of control 
agar was the resistance to the teeth which gelatinous tissue is seen coarsely and 
collapses very hard. An organization is fine, and the freeze-drying agar which added 
non-******** has it compared with control agar, and is elastic, and the result that a 
flavor and flavor were synthetic very good freeze-drying articles was shown. [ pliant ] 
[0017] 

[Example 2] The commercial potato (Solanum tuberosum) was washed, and after 
stripping off the hide, it cut in the size of 1.5 cm around. 0.2mg/ml Type I After 20 ml 
of non~******** (made by CanadaAFPInc. company) solutions performed blanching 
by boiling for 5 minutes, the potato which carried out blanching treatment was anew 
moved into non-************ of the concentration, and was immersed in this 4 ** 
solution for 5 hours. As control, distilled water was used instead of non-********. 
arranging at equal intervals on a metal plate, after wiping off the moisture of this 
potato lightly — a business-use freezing refrigerator (SANYO Electric Co., Ltd. make 
SRR-muV1883C4) — minus 20** — it preserved in frozen storage for 12 hours. Then, 
freeze-drying was performed by degree-of^vacuum 1 torr for 24 hours, and the 
potato of the freeze~drying article was obtained. 

[0018]The hardness of the potato freeze-dried with the freezing method by this 
invention and the potato of control was compared. The mouthfeel analyzer ( TA-XT2 
by Hidehiro energy machine incorporated company) furnished with a cylindrical 
plunger 20 mm in diameter is used, and measurement of hardness is performed by the 
sample table climbing speed 12 (a part for cm/), and DISTANCE 80% of measuring 
condition. Trial frequency of measurement was performed 5 times, respectively, and 
showed the average value of the hardness of each above-mentioned potato in Table 1 . 
As a result, an organization becomes weak and the potato of control collapsed easily. 
The organization was more solid and the freeze-drying potato of this invention which 
uses non-******** had it. [ hard ] Also from the measured value by a mouthfeel 
analyzer, the protective effect of the organization by using non-******** has been 
checked. 



[0019] 
[Table 1] 
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[0020] 

[Example 3] The turnip (Brassica rapa), bamboo shoot (Phyllostachys pubescens) 
which are commercial vegetables, The potato (Solanum tuberosum), the Kintoki carrot 
(Daucus carota), and the mushroom (Agaricusbisporus) were respectively cut in the 
size of 1.3 cm around. 5 microg/ml Type I after carrying out blanching for 60 minutes 
with 90 ** hot water It is immersed in a non-******** (made by Canada AFP Inc. 
company) solution, or 20 ml of 25 microg/ml ice-nucleus activity bacteria (made by 
Wako Pure Chemical Industries, Ltd.) suspension at 4 **, It decompressed with the 
Tietech vacuum pump for 1 hour, and liquid was made to permeate to an inside. As 
control, what made 20 ml of distilled water immerse, and carried out decompression 
osmosis was used. After wiping off moisture lightly, it arranged at equal intervals on 
the metal plate, and froze every other hour on minus 40 ** methanol. Freeze-drying 
was performed for two to three days by degree~of-vacuum 1 torr. 
[0021]Rupture stress measurement of the obtained freeze-drying vegetables was 
performed. TENSHI presser by TAKETOMO electrical machinery incorporated 
company with which rupture stress measurement attached a cylindrical plunger 3 mm 
in diameter It carried out using TTP-50BX on the conditions compressed by the 
sample table climbing speed 12 (a part for cm/), and 80% of a distortion rate. About 
the vegetables of each above, the measurement count was performed 1 0 times, and 
the average value of each rupture stress was shown in Table 2 about the 
freeze-drying vegetables which controlled and added [ non~******** ], and the 
freeze-drying vegetables which added ice-nucleus activity bacteria. Compared with 
the freeze-drying vegetables in which the freeze-drying vegetables which added 
non-******** added control and ice-nucleus activity bacteria, it is [ of the 
organization of each sample ] fine and hardness is improved. 
Good mouthfeel near more nearly raw vegetables was able to be obtained. 



[0022] 
[Table 2] 
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[0023] 

[Effect of the Invention]Thus, it was shown that the new freeze dryed foods which 
have good mouthfeel can be provided by using the anti-freeze activity protein of this 
invention. It seems that non-******** of this invention serves for non~******** to 
enter into intracellular and to maintain shape at when it becomes flavor and mouthfeel 
are good about foodstuffs and possible to hold shape and foodstuffs and intracellular 
moisture are lost at the time of freeze-drying. By using non-******** at the time of 
freezing or freeze-drying, therefore, the color tone after freeze-drying, Flavor, a 
nutrient, physiologically active components, etc. are held, and Takashi's prevention 
from reduction by desiccation was made, and it became possible only in about them to 
prevent degradation of quality, collapse of shape, moisture absorption, etc. to 
umbrellas. This invention is widely available in the field of the field in which 
biochemistry or medical significance exists, for example, a remedy, and substitution 
therapy medicine. 



[Translation done.] 
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